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put to a further test in two v-ays. A second coil of the same dimensions was wound with, the swnfc number of turns; and the two coils were placed co-axaJly close together, and so connected in series that a current would circulate opposite ways. The circuit was completed by a galvanometer of long period Under these circumstances when one pole of a very long steel magnet is -thrust suddenly through the opening, there should be no effect observable if the insulation is good; but if any of the turns of one of the coils are short circuited the other coil -will of course ha,ve the advantage, and the galvanometer will indicate a, current in the corresponding direction. It was found in fact that the second coil preponderated, and that 13 extra turns had to be put upon the first coil to obtain the balance. With proper precautions this method of testing seems satisfactory, being approximately independent of the equality of mean radii of the coils competed
A second test wa,s suggested and executed by Mr Glazebroolc. The two coils retaining a fixed position, the ratios of tie self-inductions of each to the mutual induction, of the pair were determined by Maxwell's method*. These ratios, which should have been nearly equal, were found to differ considerably in the direction which showed a deficiency in the self-induction of the ebonite ceil
After this it va,s no longer doubtful that the coil was defective. In. unwinding it more than one b»d place was detected, although the original winding had been carefully clone under our own eyes. The ring was rewound with fresh wire on Nov. 30, 1882; and we were so rrnicli impressed with the necessity of a, thorough check upon the insulation that we .devised a delicate test sinular, as we afterwards found, to one that had already baen successfully ns-ed by Graham Bell^, Four similar coils of fine -wire, wound upon wood, and of the same mean diameter as the ebonite coil, were arranged so as to form a Hughes induction balance, The lover coils form a primary circuit, and are connected with a microphone clock or other source of variable current. The upper coils and associated telephone form a secondary current. The distance between the upper and lower coils is such &s to allow the insertion of the ebonite coil between them, suitable support being provided for ib to guard against displacement of the principal coils. If the distances of the four coils are adjusted by screw-motions bo an exact balance, so that no sound is audible in the telephone (held at some distance away), the introduction of a tertiary circuit between, one primary and secondary causes a, revival of sound whose intensity depends upon the conductivity, fee., of tha
* Electricity and Magnetism, § 751
i "Upon the Electrical Experiments ito determine the Location or the Bullet in the Body of the late President GaifielJ," &c.    A pixpec read before -the American Association for tlie Advance-Science, August, 1882,
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